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DETAILED ACTION 

This office action is in response to the amendment filed May 27, 2009. 



Response to Amendment 

The limitations added to claims 1, 10, 13 are sufficient to overcome the rejections of 
claims 1-5, 10 and 13 as being unpatentable over Nakamura (US 20020015881) and Yoshikawa 
(US 6,586,670). Therefore, these rejections have been withdrawn. 



Claim Rejections - 35 USC §102 
The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed publication in this 
or a foreign eonntr\ , before the invention thereof by the applicant for a patent. 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

(e) the invention was described in (1) an application for patent, published tinder section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 



Claims 1,3,4 and 13 are rejected under 35 U.S.C. 102(a) as being anticipated by Azuma 
et al. (JP 2002-289269, cited in IDS). 

Regarding claims 1 and 13, Azuma discloses coating a transparent conductive substrate 
with a paste including a semiconductor fine grain and a binder made of a polymer (cellulose- 
type) compound fl| 0056), sintering the paste at a temperature of 450°C to form a semiconductor 
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layer made of a semiconductor fine grain (]| 0056), and irradiating the semiconductor layer with 
ultraviolet (180-400 nm wavelength) rays to remove an organic substance in the semiconductor 
layer using a photocatalyst effect of the semiconductor fine grain flf 0046, 0047, 0056). 

Regarding claim 3, Azuma discloses that the semiconductor fine grain can be made of 
titanium oxide, zinc oxide or strontium titanate fl] 0027). 

Regarding claim 4, Azuma discloses that the polymer binder can have a viscosity 
improving effect flf 0040). 

Claims 6 and 14 are rejected under 35 U.S.C. 102(e) as being anticipated by Nakamura et 
al. (US 20020015881, cited in IDS). 

Regarding claims 6 and 14, Nakamura discloses a semiconductor layer made of 
semiconductor fine grain, with the semiconductor fine grain is fused by sintering fl| 0048) and 
can be made of a plurality of types of semiconductor fine grain which exhibit photocatalyst 
behavior fl[ 0036). 

Claims 7-9, 11, 12, 15 and 19 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Nishimoto (US 6,100,466). 

Regarding claims 7-9, 1 1 and 12, Nishimoto discloses an electronic apparatus having a 
substrate and semiconductor layer made of semiconductor fine grain having a carbon (organic) 
content of 0.1 atomic ppm (parts per million) to 0.1 atomic % on the substrate (col. 5, In. 54 - 
col. 6, In. 10). 
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Regarding claim 15, Nishimoto discloses that the electronic apparatus is a photoelectric 
conversion device (Abstract). 

Regarding claim 19, Nishimoto discloses that the semiconductor fine grain can be made 
of a plurality of kinds of semiconductor fine grain that inherently exhibit photocatalyst behavior 
(col. 5, In. 54 - col. 6, In. 67). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 2, 5 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Azuma et al. (JP 2002-289269, cited in IDS) in view of Yoshikawa (US 6,586,670, cited in IDS). 

Regarding claim 2, Azuma discloses that various photocatalytic materials can be used to 
make the semiconductor fine grain, but Azuma does not specifically disclose forming the 
semiconductor fine grain of a plurality of kinds of semiconductor fine grain (]f 0027). Like 
Azuma, Yoshikawa discloses making a photoelectric conversion device having a layer of 
semiconductor fine grain (Abstract). Yoshikawa teaches that the semiconductor fine grain can 
be made of a plurality of kinds of semiconductor fine grain (col. 18, In. 32-42). Specifically 
Yoshikawa teaches that a combination of titanium oxide, zinc oxide, niobium oxide and 
strontium titanate is particularly preferred (col. 18, In. 38-40). At the time of the invention, it 
would have been obvious to one of ordinary skill in the art to form the semiconductor fine grain 
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of Azuma of a plurality of kinds of semiconductor fine grain because Azuma discloses that the 
fine grain can be made of titanium oxide, zinc oxide, niobium oxide or strontium titanate 
materials and Yoshikawa teaches that a combination of titanium oxide, zinc oxide, niobium 
oxide and strontium titanate is particularly preferred. 

Regarding claim 5, Azuma discloses that a cellulose-type polymer can be used to adjust 
the viscosity of the semiconductor fine grain dispersion, but does not disclose using polyethylene 
glycol as the polymer that adjusts the viscosity fl| 0040, 0056). Yoshikawa discloses adding a 
viscosity modifier to the dispersion and teaches that it is preferable to add polyethylene glycol to 
the dispersion because the viscosity of the dispersion and the porosity of the semiconductor fine 
grain can be controlled by changing the molecular weight of the polyethylene glycol and the 
semiconductor fine grain film formed on the substrate using the polyethylene glycol is hardly 
peeled off (col. 19, In. 28-40). At the time of the invention, it would have been obvious to one of 
ordinary skill in the art to use a polyethylene glycol viscosity modifying agent in the dispersion 
of Azuma because Azuma discloses using a viscosity modifier in the dispersion and Yoshikawa 
teaches that it is preferable to a viscosity modifier of polyethylene glycol. 

Regarding claim 18, Azuma discloses sintering the semiconductor fine grain at a 
temperature of 450°C, but does not disclose the time period for which it is heated flf 0056). 
Yoshikawa discloses that the process of sintering the semiconductor fine grain can be conducted 
at 40-700°C for a time period of 10 minutes to 10 hours (col. 20, In. 12-18). At the time of the 
invention, it would have been obvious to one of ordinary skill in the art to heat the 
semiconductor fine grain of Azuma for a time period of 10 minutes to 10 hours because Azuma 
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does not disclose the time period for the sintering and Yoshikawa discloses that the sintering can 
be successfully carried out by heating for 10 minutes to 10 hours. 

Claim 16 is rejected under U.S.C. 103(a) as being unpatentable over Azuma (JP 2002- 
289269). 

Regarding claim 16, Azuma discloses irradiating the semiconductor fine grain with 
ultraviolet rays (K 0034). Azuma does not disclose the period of time for which the ultraviolet 
rays are irradiated. At the time of the invention, it would have been obvious to one of ordinary 
skill in the art to use routine experimentation to determine an appropriate period of time for 
which to irradiate the semiconductor fine grain of Azuma such that the fine grain has the desired 
electrical characteristics because Azuma discloses carrying out irradiation but does not disclose a 
time period for the irradiation and because such variables of art recognized importance are 
subject to routine experimentation and discovery of an optimum value for such variables is 
obvious. See In re Aller, 105 USPQ 233 (CCPA 1955). The Examiner considers the claim 
limitation, "for up to approximately 70 hours" to mean that the rays are irradiated for anywhere 
from 0 to 70 hours. 

Allowable Subject Matter 

Claim 10 is allowed. 

Claim 17 is objected to as being dependent upon a rejected base claim, but would be 
allowable if rewritten in independent form including all of the limitations of the base claim and 
any intervening claims. 
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The following is an examiner's statement of reasons for allowance: 
The primary reasons for the allowance of claim 10 and the indication of allowable subject 
matter in claim 17 is the inclusion therein, in combination as currently claimed, of the limitations 
of irradiating the semiconductor fine grain using ultraviolet rays such that the irradiation is 
carried out for 70 hours. These limitations were found in claims 10 and 17 and are neither 
disclosed nor taught by the prior art of record, alone or in combination. 

Any comments considered necessary by applicant must be submitted no later than the 
payment of the issue fee and, to avoid processing delays, should preferably accompany the issue 
fee. Such submissions should be clearly labeled "Comments on Statement of Reasons for 
Allowance." 

Response to Arguments 

Applicant's arguments with respect to claims 1-5, 7-9, 11-13 and 15 have been considered 
but are moot in view of the new ground(s) of rejection. 

Applicant's arguments filed regarding the rejections of claims 6 and 14 have been fully 
considered but they are not persuasive. Nakamura discloses various semiconductor materials 
that can be used to comprise the semiconductor fine particle layer. These materials are 
inherently photocatalytic. Nakamura states, "These semiconductors can be used either 
individually or in the form of a composite thereof, such as a mixture, a mixed crystal or a solid 
solution." (]f 0036). Therefore, Nakamura meets all the limitations of claims 6 and 14. 



Conclusion 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Christy L. Novacek whose telephone number is (571) 272-1839. 
The examiner can normally be reached on Monday-Friday 12:00pm - 6:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Zandra Smith can be reached on (571) 272-2429. The fax phone number for the 
organization where this application or proceeding is assigned is (571) 273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

CLN 

August 16, 2009 
/Zandra V. Smith/ 

Supervisory Patent Examiner, Art Unit 2822 



